Ultraviolet radiation inhibits interleukin-2-induced tyrosine phosphorylation and the activation of STAT5 in T lymphocytes.
UV radiation was recently found to hinder interferon-gamma from exerting its biological effects by inhibiting the phosphorylation of signal transducer and activator of transcription (STAT)-1, a crucial signal transducing protein in the interferon-gamma pathway. Because this activity by UV may contribute to its immunosuppressive properties we studied whether this is specific for STAT1 or whether UV also affects other members of the STAT family. STAT5 is crucially involved in signaling of interleukin (IL)-2, enabling up-regulation of the IL-2 receptor alpha chain, an essential component of the high affinity IL-2 receptor. Exposure of the murine T cell line CTLL to IL-2 caused tyrosine phosphorylation of STAT5 that was remarkably reduced when cells were exposed to UV. Accordingly, STAT5 binding activity was significantly impaired in UV-exposed cells. In contrast, IL-2-induced tyrosine phosphorylation of the kinases Jak1 and Jak3 located upstream of STAT5 was not affected by UV. The effect of UV on STAT5 phosphorylation was antagonized by orthovanadate, implying involvement of a phosphatase in this process. Accordingly, up-regulation of the IL-2 receptor alpha chain was reduced in cells that were treated with IL-2 plus UV. Because STAT5-mediated IL-2 effects are vital for normal immune functions, inhibition of STAT5 signaling by UV may contribute to its well known immunosuppressive properties.